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ABSTRACT: 

PROBLEM TO BE SOLVED: To eliminate the wavelength 
dependency of a gain in a 

specified band by controlling the power of probe light 
based on the detection 

result of the power of input signal light and probe light 
and keeping an 

amplifying gain to input light constant. 

SOLUTION: An amplifying band to input signal light 
toward an input port 1 is 

provided and amplified signal light is outputted from an 
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output port 2 . Input 

signal light is supplied to a light amplifier medium 3. 
Pump light from a pump 

light source 4 is introduced to the light amplifier medium 
3 with an optical 

coupling means 5. Thus, the light amplifier medium 3 
becomes a pumping state 

and an amplifying activation to signal light where 
wavelength is added to the 

specified band occurs. An arithmetic means 38 adds, for 
example, a value 

aS<SB>K/SB> obtained by multiplying the output S<SB>K/SB> 
of a first power 

detecting means 33 by a first constant (a) to the value 
bS<SB>2</SB> obtained 

by multiplying the output S<SB>2</SB> of the second power 
detecting means 34 by 

the second constant (b) so as to output the signal with a 
level corresponding 

to the value. Then, the means 39 controls a power source 
31 so as to make the 
level fixed. 
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imm i ] xxmsmzm-zmmmtt i . m 
^ti^m^t^m^-t^mrnxh^x. 

m#y7m±mMmft*MAi- tm i oms- 
n-yamt. io 

mh*m%wv-*m&hm i wv-mfr 
at. 

at. 

±gmi&^2<o/N-y-«ai#g<oaj*^^^±E 
3izmicr>mm&. 

im$m 1 ±ssm i w^-ftaj^ate. ±i2^ i 
cvm^mzmimizmi z ixixiK^m^mm 1 
^^(nmmzw&th^m. . mm 1 ows** 40 

±M&twtmmzm?iZti. 
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±iem i avis 2 (D^y-ma^mzmmizmmti 
mm i &i^®2 WN-7-«iaj¥a^aj*c*^<sis[5: 

mmm&.ffi^jifi-'mz^h x o izimyv-yum 
mm-t^mt zitummi izzmoxwm. 

±ie^ i ffy^-mta^mtHMzm 1 oss^s 

3llfc!ttttcJni.TtiJ*-r-S.ffl*«6 izmwKMOsffi. 

jjeks i <r>w-m>*m>&Mzgrf%±Mrn-7' 
%wv-zffiiELxmmm&tfm:izm?ix& 
fci%\^mnmizfokt&*mz t>iz$tsm$ 
meizsfficvmm. 

jtiem i mm 2 <r>w-m&fk<?»itii *• ztiztiT 
iS9>vmiz$mth T+u-r/TVfiwt'mt » 
±i2r ^ /MB»*»tw>jgjr> ctirzyuyvMz®. 

i o ] ismmmumt^tmm^ h-t 

ZtUz K-T7 r 4 A*»Mr 0 . 

fc ±M&m s ii^ft^t * ai -h -t s m 2 « t v * 

imm 1 2 1 ±£m 1 wmttmi. ±gix>7 
-Mzmzi-h^mastsmmi oizmtomm 

So 

[it^JH l 3 ] JJB^y7-3»aii<im l &t/^2 cou- 
±sam i coTKJS^SJi. -hia^ 1 9>v-wr<< h 

frt>cr)%£±M K-7-7 r ^ ^'Olg 1 3gfc{£&1-&#g 
k. ±iem2<0U-ifr>(^-h'*^<03!£^±EF-7- 
7 r A AV>SS523g£ffi&-rS¥Sfc S:#tfiS^ 1 0 lz 

im$m 1 4 3 ±mm 2 <rm£^m±. ±mtv- 

7*ft£ ±M H-T7 r XffM 1 SS§atXm2 Jgcov^ 

[s^fl 1 5 1 wimmmm^mztm Lxta^ 
mmmmxyv v?-$h¥&t . 
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imm 1 6 ] ±m#y t a^r^ai 

stommmw'? z^mt zz^izmitzuzm 1 e 
immi 1 s 3 imM^mm>mm^z^m^ 

[ft*Ji 1 9 3 wumzmm^t* 1 o 

3fc£gft6S52<D«^fc 

■jjbs 1 co3sg^»±. ■ jjaaHH»««f*«2^ < 

imm 0 3 ua8 1 ovftma. ±s&m 
mmzm^±Mmmmzmmm&>&*v*)vm. 

[It£«2 1 3 UE3fc+*t3ltt«&i> 0 . dfi^liiS 
[000 1] 

&<m^<^tm&tzmLtz%mm%izmL. zt> 

[0002] *S*c9-?/l^f-*T 4 T*-y ^Srfif^ 
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t"C. ^-SKTiae-Di vision Multiplexing: TDM) x 
XfA. 3fc®$T<9l$#S>J£B(0ptical Time-Division 
Multiplexing: OTDM) j/^fA, &g#&l£fi(Wav 
elength-Di vision Multiplexing: WDM) i/XfAft 

mtl>WBtlft&AJ£fiktoX\*h. z.ti.^o%. wd 
M^XxAJi, ^h'^Agane£:7T>r;'3i(iS (ED 

fa) niKimw&mzftmLiftmmx'vfuxa*? 

10 

[00033 

[«a«os«3 wDMyxfAii mmftmzm^ 

ALXM>WR0>1. 3/xm^^^y^;l^-F7 
tz. f&<7)isXTJ±t)tnLxm\T$>&k%z.t>tlX^ 

h»t>x-b&. 

20 [00043 WDM^XT-AfcHg-rSfcftfc:^ 

6. EFDAfi 1 5 30nm~l 560nmgJS(Ci) 
*ft^LT^-fLi-ST'«^V^ BP*,. EDFAO 

[00053 E D F A^fQ#^&J^tt£{£«$-£& 
AlfcErfcftfc^LfcF-T^WA 
<9ffiiaWSt£3*VC^& (C. G. Atkins et al., Elect 
ronLett., Vol. 25, PP910-911 (1989)) . ED 
30 F Aam^^WmXCthUm (M. Suyama et al., OA 
A '93, MB5-K1993)) 3fc7 -f )V9 LTjffl#^f 
tt£7^y ht-^S^ra (H. Toba et al., IEEE Photo 
n. Technol. Lett., Vol. 5, No. 2, pp248(1993) ) 1fi& 
%&tlX^h. 

[0006] 

\t. zn?hm?zm%cr)f5mcr>mizx*). m^t 

<?>\J}><7^WDM<rt-**/\'m s £tt.LK:tZtzm 
40 ^&m&&tl i ±%<%hc\t b^oZAi 

[0 00 7 3 i-5T. ^mkVBm*. 7J}'*7—*iW 

d Moft *)m<v%.Mzm> h-fw&>®.m&&& 
>^wm&*w&thz\t\,zb&„ ^mmm>B 

•tzztizbz,. 

[0008] 

it. *jimwzm-&wm®ttL. wmztuz 
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5 

t. ±wmimm2<7)/^-mtam<7)iiiijizM^ 10 
[ o o o 9 ] a* t < ±m.jim*mi. 

[ooio] *%BH^2cofflist xt t . waum* 20 
itzitmm&wm&zixz. 30 

[0011] *&WOttfflftvXrAtt. fcft#3l£fi: 

fi^K^ai^ssiwjg^i:. ^fcn#3>j£»i^ft 

[ooi2]mi o«^i±. &mm$>mm*&t<?yj?% 

v hm^xvmth^m-kti. ^mm±. 
m2<vmiz£zm®%i'£tt. zlxzo)*-?* 
mt. &ua<yym^iznm&tfLttzm&-rz>*®. 40 

[0013] 

[0014] i&tmm2ff)mmz.ii hmtmiz&u 50 
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rut. w&zixtzmfrmn.m^mx'<9V7j>>w 

fr*rfl**>T\ A*A7^WDM<7)f-**^4>£ft 

[0015] *mx?>%Mmi'ZTMzt5^xte. 

[ 0 0 1 6 ] ^ n •/ hffi^U. m 1 

v&&^mzmm^<v&mmt<r)t:Mzmzti 

[00 17] 

■carat* . a 1 fcH&n* ®ffl^^«iB^)a 

4^**t7o* ^Ht**. £4»0WHBtt. a* 

m ^Aa«**»att*Jimiw*ir 

[0018] A*S«i3ftg«8ft3^<ft&$*i&. 
5fctt!«S&ft3fi s HRWfctt. Er (x^t'^A)^ 

T3ftS4 *»6«s|f yr**«3BS^¥R 5 £rt LT3frt§4f 
*!Ett3'\*?A3*tS. iiU=J:0««Hf*336»>Kyt 
y^ttffikSr'J. **B^«H^*4*i*flW*fc 
#ti«Bfl!ffl**fife t h . XiHf A K-T7 r 

1. 5 5/xm^cOfi^t^l9la$aS. 

[0019] ft^tk^yratk ^3tti4e«*3rtT-i^ 

J||«W(c3fca*sK-h2«)BfcRW-fe*l*WDM*r 

[0020] OT. xypt'^i.. r >f 'WHS 

(EDFA) *«WRi). *««WfcOV^WH- 
I). 02<i. EDFAtiJftl.ASW : 5rASE (Anplif 
ied Spontaneous Emsson)ftX^7 hyJ*%7FrffSK'i) 
I. tBWf (dBm). mWiiEfi (w) Tft 
*. 

[ 0 0 2 1 ] A SEX^ h 5A{i. XKMHKHHt-^ 
t. iiT. fiJ##tt»i. 3tiifli«Efr(ciJ{tSfiI#kA 
[0 02 2] 02*^aS^il5i:3fc. 1. 5 3 5// 
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*7fit®-Ct>&. NSRT^-t#&«fg&li. ED FA 

[ o o 2 3 1 s RT^iiimmma. 

>T%W<V~lz£iX&fcZtl&. X^v-izitL 
XX>7%.W7-tf+Mzt>Z,t%&lZ\±^ K&ftlffl 10 

mtZixu&Erj *><7>m&rf*z < & o #s&ftfB 

[0024] ^ftffl«StXfi^]^«T'IWLT^S^ 

£ffl5gLfc{fl£@4£J:918HJrt&. @4fcL ASEco 
3dB^^4i(nm) k. 3frtl«S^&ifckOW&£iS 
-tHT"**. 3 dEMia£(B#*£ V>»lk\ fO#Btt#7 
7-yhk&6. 20 

[0025] ftiiifn<oj^#m*nr!> t . ftmmrn 

TiM|iLTV^*&fctt3 d BlWMaKd'UgKfrV) 

,m£fc«^LTV^k .I^kJi. 3fc*fl 

«S:^miOS^t*§^«5:-&^2<OSS©fc Ztl 

h<m\izmi^tihmL<mtwm (ft+ats) t*m 
itz$>mm : sZ7-MzwDM£mmLt:t%iz. mn 

[0026] msiiRmmw&z^ t ttm 30 

«(dB/m) x flSJMiSEft (nm) TS>S. £t«K 
#^®£*3v^-*N2/Nt<;i. Rfejtflitf® 
CWEr A *ya>£E r >f jJ-y{C^tr SS^S:^ LX 
Vvg,„ N2/Nt = l-C&£*tS\ 3iEr<r)4*yir±_ 

&<rMmzw&Lx^%mfc J *ifiti i %t>ixx\^ z. t 

[0 0 27] N2/Ntj&^flrrSWt«oT, 

SrEDFAtfeWCfct sKi^ftwcv-li. ftftJl'* 40 
7-#-£fc&&J:d{dM»$;h.TV*.&. EDF 

?£m^V-*^£fc&£J;3^1iP£firdk. R 

7*fr'V7-tZk* < his>t>X-b h . 
[0 0 28] fc-oX. 3fc7 4/l^£fflvvcf!]#$5tt£7 
yvhizi-ZWkWmni. AlJ%>*7-lzRilXfty 50 
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[0 0 29] 05fc:*J^T. N2/Nt=0. 7£>j£# 
T'l 54 0-1 5 60 nm^i£t*tLT:7 5 y h&ffl 
mHfcm^flSClk U->X. StEDFA 

mi)MZZ<?>mftmmiz®&-thZ\t&X'ZtL 

mmmftm&ttK i k jc** . 
[0030] mta . #yr3&w-*mu&mi- 

hztiizz.ix. mqa^m%£~&z&'ymi)\ 
m^Hffimwfr&mimgmi. ocs94-66,p P 3i-36k* 

[0031] mem\m-mzu-ymmm^tf 

o-y^BT&S. AJlX-h 1 1 *>£><Of|^fcL 
■fVl'-^ 1 25r^-LTWDM*T7l 3-^«*&$n 
^7LD 1 4*^^yT5b& I WDM*7-5 1 3 

EDF (l^AF^r^fA') 1 5fcAfrtS. 
[0032] EDF1 5tZt5^XimZtvfi:mmtte. 
VU-f 1 6 . mzi&l 7RV%J}77 1 85: 

LD14^>HW80ie»7T>f^«f«t3>'hD-9 
(AFGC) 2 0£J:-9Tf!ltl3*l*. iflK§3>-hn- 
52 0tt. EDF15a»S>0Mj§;h.£ASE<OA?!7-^ 
. E D F 1 5 fc*i»*4fMW | -ja=$r* J: 5 

[00333 ltWS^«'9*<0H«43£*7 , 9 1 Siz 

£->xw^mmz$mzii.&. ^m^v-ayva-^ 

(APC) 22(±. 7*br<7 i ^^2 lCOtli^fl^ 

[0034] H6 c^$ns3te»ii(isttJv^Tae-r^ 

E DF 1 5£&ft&¥l8£^£{Rofc#>£. 

feci v%m$fm$,i}>v7-z-~mz$fr&m>< r 7- 

fflffl (APC) StfofcftK. EDF15Tiili$iX3t 
M^fc«SSW«W3#i£*iSa® 1 7t J: 9*>?J> 

[0035] {fot. i<^*fitffi(i. 3l£«SSgWfiM 
[ 0 0 3 6 ] 07 fi#2SHBc03S 1 OMSK* Z>%fflia8s 

m i phw=. a*^- m 2 k ^^4^fa 

[0037] 07oa*ffiiS«i. $ fcfc, ra-y*5r 

tH^-rs7-a-y3tjS3 it. ro-rmmmm 



9 

•7-£&as-ri>m 1 3 1 . ro-r 

3t«0A<7-Sr««f5-rs^2WN- , 7-^ai¥g34i:. A 
V-ftfiB^S 3 3 St/ 3 4 <T)}&MzMr5% Tu-f±ff) 

[0 0 3 8] rn-T'ftagS la^itiflSfiSra-:/ 

[ 0 0 3 9 1 si* t <«. zcvmmmt. mmmw 

T^3ft*^9^^-**af*6»3W*7-« 
ttS#83 6fc, /<7HftBM3 6*>tMja t -£fc:$r* 
J: -3 fcsKyraifiO/^-tlWW-i^Ra 7 1 4>fc 

[0 04 0] ifc. M*L<tt. $0fiP#g3 5Ji. vt7 
-ftffl¥&3 3JW34<3aWJfc*2<*B*fT-»T* 
«SWISIl*{B* , t4SB9t*S3 8 fc . §?g#g3 8<D 
ffi^)* 1 — St^rS J; 5 iZ7°u—~7%M 3 1 £MOT S# 
K3 9fc£^tf. 

[0041] «w#»3 8«. «i»f. m 1 W<7-« 

aj#a3 3fDtfi*Si tmi^^SaJr^tfcftaS! 
^2c0^«7-«?aj#g3 4c0tIJ*S2 £gS2?)S£& 

b^StJtffibS 2 (stair. -eoffiK**lSU:i'</l' 

[0 04 2]#g3 6Xtf3 7»i. ^^iili^oai^ 

HS<DT\ i>K£jH|iaM£N 2/N t aWEfl: 

^colSHi. ®5*^HBt^J:dt. AP 

[0043] *»HHc7)m 1 oMBfc: i & t . fij#<?» 

SBth N 2/N t tf^flii: fctttifc. rn-yawvt 
7-£J:oTN2/Nt£^fc$-£.S<rfcfc < J:- 5 T. fl| 

[0044] «fl^Bb@iAfm«^i.(f^ J: 9 fc 

dfc, 3t*i«Bji*3<0M-7^-^^y7-3fcW<V-*»' 

ffcesft*. 3fc*«t*3wc?.x-*ii. MitfED 

F^S ^ F—yztrfzE r ^-y<7)iius-c*i) . 

[0 04 5] ft> #>^JW4*>**flMjfcoVvc«. 
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[0046] Z<r> x o &K£(C J: 9.05 izti^xmi 
JfN2/Nt*<0. IX'-^Z^hXo^Mm^oZ. 

twvth. N2/Nt*i{iijo. ix-mzmdxh 

OMTtt. T&NfflHKFGRtt 154 0~1560n 
10 mOKHTAS. 

[0047] ;urfM*«/tT7-***3 < =sr**rtwe 

l/CN 2/N t*>«ft** AttAH^fW 
WLT«»*B^1MflttW<c**<Sr* (05# 

no . zzx\ x^m^^v-^m^th^izm-yx 

•Xn-?1&»V7-*W*Sitt>Z.blZ£'>T. N2/ 

[0048] JJim&MW-ifiizS < Z&U 
20 flfc35fcLfc»afc:J±. R!K»«*»fc*6Er>f3j-y 
OSb&»'«^LTN2/Nt<7)ffl*i/J^<^:6«0T- (05 

WK*£<&£. fit. A*<i^36w«!7~49|Bnrt- 
&<MZfe'>X7u-7ftcOJ*y-i:m$>Zlth Utizi. 

ot, N2/Ntofi*Jo. 7rfiyais. 

[0049] 3^<^£ft&ffi^fc&tfTn 

mm^msizt5vmftLt:wm<7mjk&. znx? 

[ o o 5 o ] 08HH 7 coftims&oai i mmmz*? 
v ? mxt>h „ Aij^— m ai*^- h 2 ^ist 

36^71^-^4 1. 5^7-54 2. WDM^y^ 
43. 3t*T744. EDF45. 3tT>fyW-^4 

[0051] %A7y4 2l±\-hmmt<r>-®*33m 
■ff?^ (7t^>f*-K) 4 9izJ:^xm^m^z 

I. 

[0052] #y7Wmm5 2 fcJ:->TWB3*iTV> 

I.U—ifr>f^-H5 3*^<?D^y7 , 3lfc* J . WDM^r 

44^STEDP4 50KltB^fttft^&. EDF4 
5 <nm 1 3g«±3KSSO±5gfflKc, ft 2SSJiTsgfflitJ> 
*. 

50 [0053] 7v-7mim5 4iz£->XimZtlX 
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y4 4iz£iX3L%$M=MAZtl. EDF4 508S138 

[0054] V— f Y 5 5 /V7-&E\m 

m L < S&V Vim iX^ift 47*?- K*fttf>< >/ 9 

9 5 6 1 1 9«»ii#t^E»S*i.. ^IMt^iitMB 
S 5 7 TJMli$tLTSIfflI|BI» 5 1 ^£!&S*l4 . 
[0 0 5 5] 3t^*>-K^X7-f^4 7{i. EDF45 10 

fefc. E D F 4 5 tlSltiJtflWWCfflBS^-) 

[0056] *A'yK;U7 -f yP? 4 7 £jffi§LJt3fc9 
KtjTyA&X'm&IX. y*h?4f-995 

5 9TlHI3irC APC0SI6 0"tfttt3*L4 „ 
[0057] ro-TMUgg 5 4 f94 *- H 
5 5^ttlW4WBi. MWBK5 1 i= J: o-CIMS 20 
*U iKfTTOOR 5 2 If 74 *- K 5 3MS& 
1-*«B4» APCE»6 0fcJ:oTM»3il4. 
[0058] 4HatCfcVvc3«OTfcH-*MHHcttH-- 
<3fiP9jWt3*iTV>4. H7&tro8<04MMtottJGH 
GUiifcOSOT*^. *l<oyV7-«ai#S3 3l436* 
774 2. 7* h7Vf-?*4 9&trtt<I385 0fc:2tie 
U ^2<0nv-«iaj#g3 4Ji7*h-r^7 i ^i'5 6 
&Zft«5 7fc»J6U M«H«3 5UMffHK5 1 

(=*bsu rn-y*«3i«ro-yBiiEiR5 4a 

*- H 5 5 tc*W6U *2 *tfHS£#R3 30 
2<i3K*r54 4tC»i5L^ 7K*ili«#:3ttEDF4 5 
£fl)SU m 1 ^m^^g 5»±WDM^r5 4 3 fcjtt 
(5U #^3HB4fcfcK>crtaKII»5 2JK^l'-- W 
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